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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To obtain a GaAs 10 wherein its uniformity and 
its controllability are excellent by a method wherein a chip 
isolation groove is formed on the surface of a substrate by 
an etching operation, the substrate is made thin down to a 
thickness which does not reach the bottom of the groove 
from the rear side and a PHS is formed by a vapor 
deposition method or the like. 

CONSTITUTION: A surface side of a GaAs substrate 2 on 
which a semiconductor element part has been formed is 
etched, a groove for chip isolation is formed, a support 
sheet 5 is pasted and fixed by using a wax material 4, the 
rear side is then polished and the substrate is made thin 
" dawn to 30 to 60|im. In aclditiori; an Ni layer' 6 and an Au ~ 
layer 7 as substrate metals to be used as electricity- 
feeding layers in a plating operation are vapor-deposited, 
and an Au layer 8 to be used as a PHS is formed by an 
electrolytic plating operation. A resist pattern 9 is formed, 
the Au layer 8 is etched and removed along a chip isolation 
position. Lastly, the Ni layer 6 is etched and removed, the 
GaAs substrate 2 is etched until the isolation groove is reached, and elements are isolated. Even 
when an etch rate is irregular, the element part is not damaged and the shape of the surface is not 
spoiled. 





f 



(i9)0*E«fi^/f (jp) (12) i2t IB 1^ ^ ^ (A) cnm^^tum^mm 

i^li^e- 132432 

i^ymB ¥fi£6^(1994) 5^13B 



(Bointci.* wsm^ frrtsa*^ f i mmm^^m 

H 0 1 L 23/36 
21/338 
29/812 

H 0 1 L 23/ 36 Z 
7376-4M 29/ 80 B 





#ii¥4-276933 


(TDtblSA 


000005843 
















¥18:4^0992)10^150 






















































:^«pmm^^pwioo6#ia 




















^# »^ 




























(74)f<aaA 


#s± /^jgte (^2^) 





(54) imM(^~^W^ ^f^Sgt^Siti&* 



(57) 

(PHS) ^^T^]^ai:;^GaAsFET 
<oiMM<D 9 y y'^m ^ > X «v ^ > ^'^c J: o r 

t-h>^>^<h;^j:^^^li8 (PHS) ^^J^S-r^XS 



2 CoAsSfi 



f CO) 




(W5 4 / 








^ V X K X X "V / IV^i 


rl) 5 


4 












1 

T mmu< ^-y coMt^Wi < j: ^ u x h ^ ^ > 

•iiS^PCca L I ^ J: ^ . ^^(Dif $ i^j: ^ ^ r ^ < -r 

mt. miBue^xb^i^iu/dg^cc(Da5^(7)^iiSiM 
^cj: ^x^^ V 7U^gtT'SxgtcKx.-t . ^om^n 

r?«<-r^XfI<!:L/cCi^4tS[<t-r^f«5j^Sl. 2. 



!NFia¥6- 1 3243 2 

2 

3 $ fdt 4 IBigCD*3||«®il(?)IS®m 
[0 00 1] 

immxmmmn :^mmt. yu-T^ Kt-ht^ 

(Plated Heatsink: PHS) ^^t^mm'^^lti 
;^)G a A s F E Tfc I C^Q¥«ft^g©l?3i:^'S 

[0002] 

[U^omi] i«ai:^G a A s F E T4o I C xm. 

]i (PHS) ^ff^^ly/dgCC. 5^*;.7-^gi{5gCD^]lli 
:t h vXfi:feJ:c;^feMli^Ox^;. ^>yxfi^cJ:o 

SSr* 'BGaAs^x^:;f-> yiC<fc 0 S^S^ffl^^3T 

[0 0 0 3 ] &.T^^(om^i^mcr)i^x. nmr^o 

02 (a) - (h) {tm^<DFHS^^r^mitit}Ga. 
As I C(D^-^m^^tmr^^^o (a) tCfcti 

mi^>xm^2^m^^ixm^L. m^zommm^wm 

A u 7 ^^«-r -^o PI® ( d ) «Tite^)i±tc pnst 
fj:^ An s^mm^ v^^c^'oxmfS.t^xmx^^o 

com. mMie) (,C7fitJ[:^tfCAu^^yy*^m&M 
(^^^Xrc. y^ym^'T^fc^OWJ:^ V^^^-yQ 
^Bf&b. mm if) Cc^t*ct^tCAu 7. 8X':.^U 

/d^^cui^xh^^^-r^o mm^cmm (s) cc^tj: 

^tcNi 6^X :.^>miL. ^l^rlaJS (h) Cc^ 
■r J: ^ ^ a S 2 r G a A s ^ X ^ > L/ ^^-0 ^ 

[0004] 

[^B^j^ifiiy^Lcfc^i-r^iss] bf)^bwh±tmu 

^(DWmiSmxU. SSr^^GaAsx«>^>^(Dx 
X /^ 43 G . ^ /cx ^ > yBSPal^sg < fj: ^ 

^ y'mmxm'f-3^(o^j>i-v>-p9^m. Ji^imo^i^ 
f)im^b^t\.^t\.^^mm^^bx\.^fc. 
[0 0 0 5 ] :^mMu±nz<Dmm^m^t^i>(Dx. p 
50 HS^mtma^tlGsiA s I c(oi^-^^^mm\± 



3 

[0006] 

[0 00 7] 

fcM^^CX V =^y^i)mmUc^}^XG a A s gfficDX y 

bx^. I'l^^mm^^'B^^tixK^^^mmom^^ 

m^Xy^y^'^-iyytt^^tc^. ^Xy VXy9<D 

[0008] 

[OOO9]01 (a)'-(j) \f^W^m-WiWi^c 

txwimmxh^>. i^is (a) (c4isur. wtmmM 

[5111 (b) '^y'y'^mm<0m^f(ifSLth1c^(D 
Ui/XhM'^^>3©JgfiXXfMr^0. |5]^ (c) «x 

wsL2^m^^ixm%b. a®fflij^9f^^cccfc0 3o- 

6 0/im^rS«2^li<'r^o $6tC|5j0 (e) ^Ctk 

Tcfc^cc. yy'xy^bxmm^mmtb-tci^. ^ 
y^ncDmnrntuhym^oH \ ^tkxxi^MM 
r^o mm if) ^iTtfi^miccPHSi^^cC^Aus^ 
mmji y^(iCj:^xitMt^xmx$>^. com. mm 

(g) ^cfrstJ^:^^CAu^9yy'^miiLm^C{Q'DXXy 

m (h) CC7T^-rJ:^CCAuX.;;^t//dS(Cl/S/X 

l^i-r-So ;^t^CC[5]^ ( i ) ic5!^-r J: ^CCN i ^x.>^ 

>miib. m\^>xmm (j) ^C7n-ri:^>tc. s«2r 



(3) «FBa¥6 - 1 32 43 2 

4 

[ 0 0 1 0 ] C (DJ: ^ i^cC^iiXgr ^ y y ^gl^tf ^ 
<t. Ga A sx ;.^>:^(DX7^>^^iig7&nie>OCir 

-r^^cCt)^. '^xy^rtrS^>^<GaAsx.>^>l5?^ 

i)micm b fcmxftm i>xy^> mm. >tc^ tmt^c 
mt^txv-^ I'xy^tm^it^^K m^oiti^GaA 

10 sx ^^cDiitff -2>JtiJ:*3)2;< bX^mm^tj:xy^ 

>^'^n-:>xm$yi\^^cxy^y^'i^tixh. m^^-om 
oT. ox^^±w(o^yy'^m^Mm('cm\ f)^r)m'f- 

^^tf>r Kx^:;^COAtCi'^x -:^ hx»:^^tC^-:?r^'> 

[0 0 1 1 ] ccr. *^WJriit- hv>^r^'5 

20 A U ^ V^i^X^^±i$X^^i-yfcmCX y^ytfl^CX r> 

x9tnbicty -r\^^m^mkbidm\y'j^y^\'^^^- 

Tta^^. -^WmoW i/AuCDffiCC^. N i<D 
Ti/Au. TiCO^. Cr/Au. GrO^Mtf^ 

[0 0 12] ^/c. ^7 7'^M^x>^>^rAj:< 

-(h) ( i ) $rXfi«rjiJ5>m-PHS(Dx 

t^\.>i^^l<at^X 9 y y'9tm^T^%±^CU -yfcn. 

miimbM^h-^miim^xn-^-^ < x^^mmc 

[0013] 

40 SMU/cS«cD|g-£M<D. ^vy'^my^y^cxy^ 

hi^xm<t^xmt. ^6 cc^x^ffifiijco ^ y y'^m 
moBf&stixK^tjii^m^cmm. ^^j^. xy^ym 

(OyjmcJ:^\i-h'yy^trj::B^m (PUS) 

cti^^-ox^y y'^^m-Thxmt^^r ^m^ct ^ 
50 Jio. PHs^ii^rwr^s^tt. i^i~i4tc®n/c4^2g 



(4) 



-132432 



5 




6 




^ 3 






4 






5 






6 


N i 


[02] uMo^mi^mmommi^m^fri-rxmwimm 


7 


Au 




8 




1 ^mwm^i^ 


9 




2 GaAsSS(SS) * 






[01] 




[02] 




\ ^^^^^^ 
2 CaAsS« 

6 Ni 



I 2 








St; < ^ ^ 









5 4 / 



(b) 





6 2 



